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1. (currci)tly amended) A method of formlne metal pallems on a siibsiratc, 
comprising: 

a) ftnwH^g mMeUuiiLmde clrolcss ini t iator as an electTOIcss aclivc layer 
over at IcnaL a poiHon of the substrate; 

b) defining a pattern on the olcctroless active layer; 

c) ink-jctting ft metal composition on the pattern, said metal composition 
incUidine n meral salt; and 

d) iuk-jcuing a leduei ng agent composition, separate from the metal 
composition, on the pattern, said reducing agent composition including a 
reducing agent, 

wherein the reducing agent conlricts tlie metal composition and reacts with the metal 
salt to form u reduced meipl on the electroless active layer. 

2. (original) l lio method of clahn 1, wherein Iho metal of the metal salt is 
selected from the group consisting of palladium, copper, silver, gold, nickel, cobalt, 
platinum, rhodium, and mixtures or alloys thereof. 

3. (original) The method of claim 2, wherein the metal composition further 
comprises a metal srdl of palladium. 



4. (original) l^he metliod ofclaiin 2, wherein the meUil salt is a member 
selected from the group consisting of Pd(NH3)4Cl2, Pd(NH3)4Cl2'H20, 
N(NIl3)4(N()3)^ P<1(NM3)^(J^03)2-H2P, PdCb. AgNOo, Cu(N03)2, CUSO4, 
CuS(V5HaO, KAu(CN)2, NaaA\»(S2O.02, NiS04, cobalt sails, and mixtures or 
hydrates Iherviof, 

5. (original) The method of claim 4, wherein the metal salt is 1M(NM3)4C12. 

6. (original) llic tnethod of claim I, wherein the reducing agent comprises a 
Jjicmber selected from the group consisting of formaldehyde, hydrazine, sodium 
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•' . . liyi>ophosphilc, sodium borohydrldc, diraethylaminoboran, sodium r,.ascorbic ackl, 

and mix(urcs thereon 

7. (original) 'llie method of claim 6, wherein the reducing agent is hydrazine. 

8, (originfll) 'I'he mctliod of claim 1 . wherein Uie substrate comprises a 
; . : member selected from the group consisting of ceramics, polymers, cellulose, glass, 

silicon, organic subslrates, metal oxides, and mixtures or composilos thereof. 

: ' 9. (orifiinal) 1 he method of claim 1 . further comprising heating the mela! 

composition and reducing ai^enl compositions on Iho patteiii, wherein the healing is 
performed at a temperature from 20 to about 90 ^'C. 

: 10. (original) The method of claim 1, further comprising the step of fonning 

mulliplc hiyevH of reduced jnetal by repeating the ink-jelling of metal composition and 
reducing agent composiiion such that die reduced metal has a predetermined depth. 

1 1 . (original) 1 he method of claim 10, wherein the pivdctcnnined depth is 
from about 0,0 1 ^im to about 100 ym. 

12. (original) The method of claim 1 , wherein the reducing agent is ink-jcUcd 
on the paltcm in mi olTsct area with respect to tht* meUl composition, wherein a 

; , portion orcacli of the metal composition and reducing agent composition are not ink- 

\ • jetted on iha same portions of the pattern. 

13. (cancel 

. • • . 14, (originiil) The method of claim 13, wherein the electrolcss initiator 

comprises a member selected from Ihc group consisting of palladium, aluminum 
; ; protected copper, silver, and mtxtua^s ihei-cof. 

; 1 5, (original) file melliod of claim 14» wherein the clcctroless initiator is a 

* , • mixturoof palladium and tin. 
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16. (cancGled). 

17. (canceled). 

18. (ciincndy amended) The metliod of claim 13, wherein the electi-olcss 
initiator is ctepoailed ink-j eLjcfl in a non-conlinuouis patlcm. 

1 0. (currently amended) The method of claim 1 , wherein the active layer »9 
<W¥iied by jurlhcrjncj^ flie substrate along the pattern. 

20, (originql) llic method of claim 1 , wherein the pattern is a circuit. 

. ' ■ ' 21. (withdrawn) A sLibstralc having a circuit fornicd thereon, ijaid 

circuit prepared by ihe nicihod of ola im 1 , 

22. (withdrawn) A syaicm for forming metal patterns on a substrate. 
' comprising: 

a) nn activation system confie^red to Ibmi an clcctrolcss active layer on 

; • the snbs(rute; 

b) a lirsL printhcad having a firKl firing chaml:)er reservoir containing an 
ink-jctlablc mcM composition, said inlc-jettable metal composition including a 

' ! metal sail; and 

c) a second prinlhead having a second firing ch«imbcr reservoir 
containing an iiik-jednblci reducing agent composition, said ink-jettable 
redncing agent coniposiiion including a reducing agent. 

•» 

. 23. (withdrawn) The system of claim 22, wherein the metal salt is a palladium 

salt. 

24. (withdrawn) The syslem of claim 22, whcTcin the reducing agent 
comprises a member sulecled from the group consisting of formaldehyde, hydra7inc. 
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sodium hypophosphitc, solIiuih borohydride, dimcthylaminoboran, sodium L-ascorbic 
acid, and mixtures thereof, 

25. (withdrawn) The system of cJaim 22, wherein the activation system 
includes a third prinlhead having a third firing chamber reservoir containing an ink- 
jcltoble elcctrolcss cutalysf. 

26. (wilhdrnwn) The sysleni of claim 22, wherein the activation system 
includes a tip confiaurcd for nianing the surface in a predetermined paUern. 

27. (withdrawn) '[ he syHicm pf claim 22, wherein ihc electroless catalyst 
comprises a member selected from the group consisting of palladium, aluminum 
])rotccted copper, silver, and mixtures thereof, 

2S. (willidrawn) 'flic syalom of claim 22, wherein the substrate comprises a 
mcmbur selected IVom the grouj^ consisting of ceramics, polymers, cellulose, glass, 
silicon, ojgnnic substrates, mcCal oxides, and mixtures or composites thereof. 

29. (withdrawn) Tlie system of claim 22, wherein the substrate further 
includes a thin hydrophobic layer deposited thereon. 

30. (withdrawn) A system for fonning metal patterns on a substrate, 
comp risking; 

. ■ . a) means for forming an electroless active layer on the substrate; 

b) means for prinlini; an ink-jettable metal composition on at least a 

, \ ^ ' portion ofihe electroless active layer, said ink-jettable metal composition 

including a metal esatt; atid 

e) means for priming an ink-jetlable reducing agent composition on at 
r * least a portion of the electroless active layer, said ink-jetlable reducing agent 

V ' . compOi?ition including a reducing agent, 

wherein the metal competition and the reducing agent composition arc 
contacted to form a reduced melah 
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